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Abstract: This paper shall provide a summary of not yet published technical innovations to the 
GREGOR Fabry-Pérot Interferometer (GFPI) at the 1.5m GREGOR Solar Telescope (Europe's 
largest solar telescope) that I implemented in 2013 as the Instrument Scientist of the GFPI. It 
also represents an overview of important and not yet published observational results that I 
achieved with the GFPI in 2013. The results and achievements can be considered a milestone in 
the further development, scientific verification and final acceptance of this instrument. The 
instrument is now in operation and employed by the international scientific community.  
 
1. Introduction 
 
The GREGOR Fabry-Pérot Interferometer (GFPI), an imaging spectropolarimeter,  is one of three 
first-light instruments of the German 1.5-meter GREGOR Solar Telescope at the Observatorio del 
Teide, Tenerife, Spain (Schmidt et al. 2012, AN 333, 796).  The instrument has been primarily 
developed at the Institut für Astrophysik Göttingen (IAG) between 2004 and 2007, by myself  and 
the respective solar physics group leader (see Puschmann et al. 2006, A&A 451, 1151; Puschmann 
et al. 2007, 2007msfa.conf...45P), and further developed, commissioned, scientifically verified and 
operated by myself at the Leibniz Institut für Astrophysik Potsdam AIP (Puschmann et al. 2012a, 
ASPC 463, 432; Puschmann et al. 2012b, SPIE, 8446, 79; Puschmann et al. 2012c, AN 333, 880; 
Puschmann et al. 2013, OE 52, 1606). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: The GREGOR Fabry-Pérot Interferometer deployed in the instrument room of the 1.5m 
GREGOR Solar Telescope.  
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With two tunable etalons in a collimated mount in its Narrow-Band Channel (NBC) and large-
format, high-cadence CCD detectors as well as sophisticated computer hard- and control software, 
the instrument is capable of performing spectral line scans within the temporal scientific 
requirements.  The field-of-view (FOV) of 50’’ × 38’’ (25’’ x 38’’ in dual-beam vector 
spectropolarimetric mode) in both NBC and Broad-Band Channel (BBC) is well suited for sunspot 
observations. The spectral coverage in the spectroscopic mode extends from 500-860 nm (580-660 
nm in dual-beam vector spectropolarimetric mode) with a theoretical spectral resolution of R ≈ 
250,000. The combination of fast spectropolarimetric narrow-band imaging and post-factum image 
restoration has the potential for discovery science concerning the dynamic solar photospheric and 
chromospheric fine structure and its magnetic field at spatial scales down to 60 km on the solar 
surface.  
 
           
 
 
 
 
 
 
 
 
 
 
 
 
Computer controlled Filter Sliders in the NBC and BBC that I implemented in 2011, allow the 
sequential scanning of spectral lines and the sequential and simultaneous imaging in different 
wavelength bands, respectively.  
 
                                                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2:  The core of the system consists of two 
tunable and computer controlled etalons for 
spectral line scanning in a collimated mount at 
the direct vicinity of the secondary pupil of the 
instrument. Between the etalons a neutral 
density filter reduces inter-etalon ghost 
images. 
 
Fig.3: Deployed filter slider. Each filter slider can 
accommodate up to two interference filters as well as up to 
two neutral filters in case if the BBC (in order to avoid any 
saturation of the BBC-camera at exposure times equal to 
the NBC).  
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In 2012, I also finished the design and deployment of a new Blue Imaging Channel (BIC) for the 
wavelength range 380-530nm, which will be replaced in the future by the BLue Imaging Solar 
Spectrometer (BLISS). 
 
 
 
 
Also in 2012, I finished the optical design for the future integration of BLISS into the existing system. 
BLISS will be basically a clone of the GFPI with its own narrow-band and broadband Channel. 
 
 
 
 
 
 
Fig.4: Figure from right to left: Blue 
Imaging channel (BIC, blue light-
beam), White-light channel (WLS, 
yellow light-beam), Broad-Band 
Channel (BBC, light-red light beam), 
spectropolarimetric Narrow-Band 
Channel (NBC, red light-beam), 
Laser – Photomultiplier Channel 
(LPMC, yellow light beam). Optical 
elements of the BIC are indicated 
with “a”. 
 
Fig.5: Optical Design for the 
integration of the BLue Imaging 
Solar Spectrometer (BLISS, optical 
elements indicated with "a") into 
the GREGOR Fabry-Pérot 
Interferometer (GFPI, 530-860 nm). 
BLISS is essentially a clone of the 
GFPI, optimized for the wavelength 
range 380-530 nm.  
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2. iSPOR‐DP – imaging Parallel Organized Reconstruction Data 
Pipeline 
 
By means of observational data that I gathered within several scientific verification campaigns in 
2013, which have been partially supported by Dr. H. Balthasar (AIP), and by means of iSPOR-DP, the 
imaging Spectropolarimetric Parallel Organized Reconstruction Data Pipeline that I developed 
during my contracts at the Institut für Astrophysik Göttingen (IAG) and the Instituto de Astrofísica 
de Canarias (IAC) and that I adapted to the GREGOR requirements, I was able to iteratively 
demonstrate and verify the complete potential and excellent performance of the imaging-
spectropolarimeter.  
 
 
 
iSPOR-DP is based on a modified version (Puschmann & Sailer, 2006, A&A 454,  1011) of the 
Göttingen broadband reconstruction code (de Boer, 1993, , PHD-Thesis) and a modified version of a 
narrow-band deconvolution code developed by K. Janssen, 2003, PHD-Thesis, which is further 
based on the method of Keller & v.d. Luehe, 1992, A&A 261, 321. As an alternative option, the 
Multi-Frame Multi-Object Blind-Deconvolution code (MOMFBD; van Noort et al. 2005, Sol. Phys. 
228 , 191) can be applied instead. Details for this data-pipeline can be found in Puschmann & Beck 
2011, A&A 533, 21. Dr. C. Beck (NSO) supplied me with his codes for the polarimetric calibration 
and analysis of spectropolarimetric data.  
 
3. Technical Innovations – Observational Results 2013 
 
3.1 Scientific verification campaign April ‐ 2013  
 
In April 2013, I performed a complete new alignment of the GFPI to compensate for the extensive 
errors committed in a previous optical alignment performed by the AIP before 2010. Apparently all 
Fig.6: iSPOR-DP – imaging 
Spectropolarimetric Parallel 
Organized Reconstruction Data 
Pipeline. Raw- and Speckle 
reconstructed G-band broadband 
image as observed with the Blue 
Imaging Channel (BIC) of the 
GREGOR Fabry-Pérot Interfero-
meter. 
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lenses of the instrument were not auto-collimated with each other and therefore the instrument 
was completely misaligned. I furthermore aligned once more the GFPI with the wave front sensor of 
the adaptive Optics System and GRIS. Finally, I also evacuated the Coudé train of the telescope. In 
consequence, I achieved first diffraction limited imaging time series with the BIC of the instrument. 
In parallel, I preformed spectral scans in Fe I 543.4 nm and Fe I 525.02 nm (Stokes I), although still 
applying a spatial binning of 2x2 in the NBC and BBC of the instrument.    
 
For the first time, I replaced the GFPI/GRIS pentaprism with a cut-off at 650 nm by an experimental 
and rudimentary system of 3 plane mirrors, which I developed on site with the local staff and in 
collaboration with Dr. H. Balthasar.  I performed first rudimentary observations in Hα. Yet I could 
not perform observations in Ca II IR 854 nm because there was not any appropriate filter available 
on site.  
 
I performed several tests with a sCMOS camera, as one of the camera options for the future BLue 
Imaging Solar Spectrometer. However, it turned out that sCMOS cameras are not an appropriate 
option neither for the NBC of the GFPI nor supposedly for the NBC of the BLISS. Too low quantum 
efficiencies require too long exposure times, thus resulting in too low frame rates.  Furthermore, 
sCMOS cameras do not allow for pixel binning and are limited to exposure times of the order of 100 
ms. Therefore, the imager QE CCD cameras, currently in operation in NBC and BBC of the GFPI, 
appear also to be the preferable camera option for BLISS. 
 
In April 2013, I finished with Dr. T. Seelemann also the development and implementation of an 
automated polarimetric calibration module for the instrument control software and performed its 
successful verification. Dr. H. Balthasar performed the calibration of the polarizer and retarder axes 
of the GREGOR Polarimetry Unit (GPU). Together we performed an optimization of the efficiencies 
of the vector-polarimeter of the GFPI (Bello González & Kneer 2008, A&A 480, 265, ) and gathered 
first instrumental polarimetric calibration data with the instrument.   
 
The DCP communication with internal (GFPI) and external (Telescope) entities for all calibration and 
observing modes has been optimized, finalized and verified. All automated calibration and 
observing modules for the instrument control software have been optimized, finalized and verified.  
 
 
 
Fig.7: Snapshot of the Graphical User interface (GUI) that has been iteratively developed and 
optimized by Dr. T. Seelemann and myself over a period of nearly 10 years in line with the 
Instrument Control Software that we developed for the imaging spectropolarimeter.    
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Fig.8: Flow chart of communication between the instrument control software and internal (GFPI) 
and external (Telescope) entities.  Figure taken from Puschmann et al. 2012a, ASPC 463, 432. 
 
 
3.1.1 Observational Result – April 2013  
 
Fig.9: Still images (speckle reconstructed G-band images) of two different time series taken with the 
Blue Imaging Channel (BIC) of the GREGOR Fabry-Pérot Interferometer on 18 April 2013. Left panel: 
sunspot observed near disk center. Right Panel: Active region and sunspot observed close to the 
solar limb.   
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Fig.10: Subfield of the speckle reconstructed G-band image shown in the left panel of Fig.9, 
accommodating a sunspot.  
 
 
 
 
Fig.11: Subfield of the speckle 
reconstructed G-band image 
shown in the left panel of 
Fig.9, harboring an area with a 
highly resolved granulation 
pattern. Upper Panel: G-Band 
raw image; lower Panel: 
Speckle reconstructed G-band 
image.  
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Fig.12: Still image of a time series of line parameters deduced from imaging-spectroscopic 
observations in the Fe I 543.4 nm line, taken on 18 April 2013 simultaneously to the G-band data 
shown in the left panel of Fig.9. Note that a spatial binning of 2x2 in the NBC and BBC of the 
instrument was still applied for the spectroscopic observations.  Top Panels: Speckle reconstructed 
broadband image (543nm); Speckle deconvolved narrow-band line wing and line core images of the 
Fe I 543.4nm line. Bottom Panels: Line of Sight (LOS) velocity, Full-Width at Half-Maximum (FWHM) 
and Equivalent Width. 
 
3.2 Scientific verification campaign August – 2013 
In August 2013, I replaced the former GRIS-GFPI pentaprism in front of the Grating Infrared 
Spectrograph (GRIS) and the GREGOR Fabry-Pérot Interferometer (GFPI) with a spectral cut-off at 
650 nm by an innovative and novel 3-mirror system, providing the entire spectral range 380-860 nm 
to the instrument.   
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Fig.13: Comparison: GFPI/GRIS pentaprism vs. innovative three-mirror system. 
 
Furthermore, I introduced MWIS - an innovative Multi-Wavelength Imaging Setup: MWIS consists of 
a G-band Interference Filter and a CaIIK Lyot-Filter (loan from the spectrograph of the German 
Vacuum Tower Telescope, VTT) in the Blue Imaging Channel (BIC) as well as an Hα Lyot Filter 
(former property of the Einstein Tower) within an additional Hα channel added to the regular 
Broad-Band Channel (BBC) of the instrument. Additional cameras, i.e. 2x pco4000 cameras in the 
BIC and a pcoSensicam camera in the new Hα channel (available at the observatory) as well as 
further optical elements (beam splitter and deflection mirror in the Hα channel; new lenses and 
beam splitter in the BIC) complete the instrumental setup. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.14: Hα- and CaIIK Lyot-Filters (lower right and upper right panel, respectively) as part of MWIS, 
the innovative Multi-Wavelength Imaging Setup. 
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Fig.15: GFPI Optical Design including MWIS, the innovative Multi-Wave-length Imaging Setup. The 
Hα Lyot-Filter and the CaIIK Lyot-Filter are indicated in orange color. See the text for details. 
 
 
For a centralized handling of the extremely complex configuration (NBC, BBC, G-band, CaIIK and 
Hα), a provisional and centralized “flight simulator” was formed out of computer hard - and 
software already available on site and included also the telescope server, dome-cam pc, and the AO 
server.    
 
 
Fig.16: Provisional centralized “flight simulator” in the GREGOR instrument room. 
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First fully spatially sampled spectroscopic observations as well as the first spectropolarimetric 
observations at GREGOR have been performed in the Fe I 630.2 nm line, accompanied by first MWIS 
observations. Unfortunately, the adaptive optics system was still not working at optimum 
performance. Spectroscopic Hα and Ca II IR observations had to be postponed to a later campaign 
due to the bad weather conditions towards the end of the campaign. 
 
One entire day was dedicated to instrumental polarimetric calibration measurements for a 
subsequent comparison with a numeric telescopic instrumental polarization model. Such a 
telescope model is absolutely mandatory for the proper polarimetric calibration of the 
observational spectropolarimetric data, which cannot be calibrated just on the basis of instrumental 
polarimetric calibration measurements due to the strongly time dependent instrumental telescope 
polarization induced by the alt-azimuthal mount of the 1.5 GREGOR Solar Telescope. Dr. H. 
Balthasar was in charge of delivering an accurate telescope model until 2013. However, his available 
model turned out to be erroneous. Up to my knowledge not even today this model can be applied 
successfully. In consequence, all spectropolarimetric data sets gathered in August 2013 can neither 
be reduced nor analyzed and are therefore not presented in the section below.  
 
 
3.2.1 Observational Results – August 2013 
 
Let me start with a collection of targets selected during the scientific verification campaign – August 
2013. 
 
 
Fig.17: Speckle-reconstructed broadband images images, depicting different targets selected during 
the scientific verification campaign – August 2013. 
 
 
12 
 
In the following, I will present results obtained from a spectroscopic time series of fully spatially 
resolved Fe I 630.2nm spectra (no spatial binning) and MWIS data observed on 14 August 2013. 
 
  
 
 
Fig. 18: Still image of a spectroscopic time series of spatially fully resolved Fe I 630.2nm spectra (no 
spatial binning) and MWIS data observed on 14 August 2013.  From left to right and top to bottom: 
broadband image (630 nm) of a sunspot; deconvolved narrowband continuum and line-core 
images, Line-of-Sight velocity, Full-Width at Half-Maximum and equivalent width for the Fe I 630.2 
nm line; Speckle reconstructed G-band, Hα Lyot- and CaIIK Lyot-Filter images.  
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Fig.19: Temporal evolution (from left to right) of photospheric and chromospheric fine structure 
deduced from stokes I spectra and MWIS observational data presented in Fig.18. From top to 
bottom: photospheric broadband Images (630 nm); deconvolved photospheric narrowband line-
core Images (Fe I 630.2 nm line); upper photospheric and chromospheric Hα Lyot- and CaIIK Lyot-
Filter Images.  
 
Despite the detailed umbral and penumbral fine structure and flow field of the Sunspot under 
observations, an apparently penumbral magnetic field reconnection (penumbral flash) seems to 
leave its fingerprints exclusively within the Hα Lyot- and CaIIK Lyot-filter images, corresponding to 
upper photospheric and chromospheric layers. Just within approx. 20 minutes, one observes first a 
remarkable brightening at the respective location in the penumbra that subsequently directs 
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inwards and outwards from the sunspot penumbra. The inward flow finally forms an arc of umbral 
dots at high atmospheric layers. An in-depth analysis of the entire physical process shall follow. 
 
As further examples of fully spatially resolved Stokes I observations in the Fe I 603,2 nm line 
accompanied by MWIS observations, I present below some observational results obtained on 15 
August 2013.  
 
    
 
 
Fig.20: Still image of a time series recorded on 15 August 2015. From left to right and top to 
bottom: broadband image (630 nm) of a small sunspot; deconvolved narrowband continuum and 
line-core images, Line-of-Sight velocity, Full-Width at Half-Maximum and equivalent width for the 
Fe I 630.2 nm line; Speckle reconstructed G-band, Hα Lyot- and CaIIK Lyot-Filter images. 
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Fig.21: Still image of a time series recorded on 15 August 2015. From left to right and top to 
bottom: broadband image (630 nm) of a sunspot; deconvolved narrowband continuum and line-
core images, Line-of-Sight velocity, Full-Width at Half-Maximum and equivalent width for the Fe I 
630.2 nm line; Speckle reconstructed G-band, Hα Lyot- and CaIIK Lyot-Filter images. 
 
For the sake of completeness, I present below results for one of the polarimetric calibration 
measurements obtained during the scientific verification campaign in August 2013, demonstrating 
the good performance of the vector polarimetric mode of the instrument and the new automated 
instrumental calibration module that has been implemented in the instrument control software in 
April 2013.  
 
In addition, I present snapshots of spectropolarimetric observations accompanied by MWIS 
observations gathered with a smartphone during the observational run.  
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Fig.22: Results for one of the polarimetric calibration measurements obtained during the scientific 
verification campaign in August 2013, demonstrating the good performance of the vector 
polarimetric mode of the instrument and the new automated instrumental calibration module, 
which has been implemented in the instrument control software in April 2013. At the bottom right 
of the figure, the efficiencies for each of the two beams are provided.  
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Fig.23: Snapshots of spectropolarimetric observations accompanied by MWIS observations 
gathered with a smartphone during the observational run.  
 
 
3.3 Scientific verification campaign ‐ October 2013 
On 7 and 8 October, I observed the first diffraction limited spectra accompanied by MWIS 
observations. A tremendous breakthrough, constituted by several time series of the first Hα spectra 
ever observed with the GREGOR Fabry-Pérot Interferometer at the 1.5m GREGOR Solar Telescope 
as well as by time series of the first Ca II IR spectra ever observed with the instrument, thus adding 
and opening a chromospheric window for the imaging-spectropolarimeter. This tremendous 
breakthrough was not only achieved thanks to the implementation of the novel three-mirror 
system but also thanks to the purchase of a new Ca II IR pre-filter.  In any case, the extensive and 
exhaustive work and efforts committed over a period of more than 10 years to provide with the 
GREGOR Fabry-Pérot Interferometer a state-of-the art post-focus instrument for the 1.5m GREGOR 
Solar Telescope, paved the way for this tremendous success.  
 
In the following section I will highlight a few examples of the impressive observational results. I 
regret for not presenting any MWIS data sets, which have been recorded in parallel to the 
diffraction limited spectra. Unfortunately, the AIP still exclusively retains most of my G-band-, Hα 
Lyot- and CaIIK Lyot-Filter MWIS context data from 7 and 8 October 2013 and refused repeatedly a 
hand-over of these data sets. Moreover, the institute recently announced to even delete the above 
mentioned MWIS context data. 
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3.3.1 Observational Results – October 2013 
 
Let my start with one example for the impressive observational results achieved on 8 October 2013 
that pave the way for diffraction limited Ca II IR imaging-spectroscopy at the 1.5 GREGOR Solar 
Telescope at spatial scales down to 70 km on the solar surface.  
  
Fig.24: Still image of a time series of the first Ca II IR spectra ever observed with the GREGOR Fabry-
Pérot Interferometer. Top-left panel:  speckle reconstructed broadband Image of a solar pore 
(854nm); top-right and middle-left panels: speckle deconvolved narrow-band  Ca II IR line-wing 
images (854nm);  middle-right Panel: speckle deconvolved Ca II IR line-core image; bottom-left 
panel:  Crosses indicate the average flat-field profile, which was not correct yet for the transmission 
profile of the Ca II IR pre-filter. The crosses also denote the scanned  spectral positions. Bottom-
right panel: blue shift across the field of view, induced by the collimated mounting of the etalons. 
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Let me continue with one example for the impressive observational results achieved on 7 October 
2013 that pave the way for diffraction limited Hα imaging-spectroscopy at the 1.5 GREGOR Solar 
Telescope at spatial scales down to 70 km on the solar surface.  
  
Fig.25: Still image of a time series of the first Hα spectra ever observed with the GREGOR Fabry-
Pérot Interferometer at the 1.5m GREGOR Solar Telescope. Top-left panel:  speckle reconstructed 
broadband Image of a sunspot (656 nm); top-middle and top-right panels: speckle deconvolved 
narrow-band  Hα line-wing and Hα line-core images; bottom-left panel:  Crosses indicate the 
average flat-field profile, which was not correct yet for the transmission profile of the Hα pre-filter. 
The crosses also denote the scanned  spectral positions. Bottom-right panel: blue shift across the 
field of view, induced by the collimated mounting of the etalons.   
In the following I present still images of a time series of Hα line parameters deduced from the 
spectroscopic Hα observations presented in Fig.25.   
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Fig.26: Still image of a time series of Hα line parameters deduced from the spectroscopic Hα 
observations presented in Fig.25. Left to right and top to bottom: bisector velocity at 90% and 17% 
line depression; bisector width at 17%  line depression; broadband and  line-wing intensity as well 
as intensity at 50% line depression. 
 
 
 
 
Fig.27: Still image of a time series of Hα line parameters deduced from the spectroscopic Hα 
observations presented in Fig.25. Left to right and top to bottom: Bisector width at 33% line 
depression; Full-Width at Half-Maximum; bisector width at 83% line depression; intensity @ 70% 
and 83% line depression; line-core Intensity.  
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The fully animated time series of Hα line parameters presented in Fig.26 and Fig.27 can be accessed 
via the following link: http://www.science-media.org/videoPage.php?v=158. Most prominent 
feature: running umbral/penumbral waves in the sunspot with increasing height. 
 
Below, I present  HMI Context-Information to the results presented in Fig.25, Fig.26 and Fig.27. 
 
 
 
Fig.28: Still image of a time series of HMI Context-Information to the results presented in Fig. 25, 
Fig.26 and Fig.27. Upper panels from left to right: unsigned magnetic field strength; magnetic field 
inclination; magnetic Line-of-Sight velocity; magnetic field azimuth. Lower panels from left to right: 
intensity; magnetic field polarity; Line-of-Sight velocity; AIA 304nm intensity. HMI data are courtesy 
of NASA/SDO and the HMI science team.  
 
The fully animated time series of HMI Context-Information presented in Fig. 28 can be accessed via 
the following link: http://www.science-media.org/videoPage.php?v=166. 
 
 
Last but not least, I present below some further examples of time series of  Hα spectra achieved 
with  the GREGOR Fabry-Pérot Interferometer at the 1.5m GREGOR Solar Telescope on 7 October 
2013. 
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Fig.29: Still image of a time series of the first Hα spectra ever observed with the GREGOR Fabry-
Pérot Interferometer at the 1.5m GREGOR Solar Telescope. Top-left panel:  speckle reconstructed 
broadband Image of a solar pore (656 nm); top-middle, top-right and middle-left panels: Speckle 
deconvolved Hα line-wing images at decreasing distance (spectral positions from p16 to p7)  from 
the Hα line-core; middle-right panel:  Speckle deconvolved Hα line-core image; bottom-left panel: 
Crosses indicate the average flat-field profile, which was not correct yet for the transmission profile 
of the Hα pre-filter. The crosses also denote the scanned spectral positions. Bottom-right panel: 
blue shift across the field of view, induced by the collimated mounting of the etalons. 
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Fig.30: Still image of a time series of the first Hα spectra ever observed with the GREGOR Fabry-
Pérot Interferometer at the 1.5m GREGOR Solar Telescope. Top-left panel:  speckle reconstructed 
broadband Image of a solar pore (656 nm); top-middle, top-right and middle-left panels: Speckle 
deconvolved Hα line-wing images at decreasing distance (spectral positions from p16 to p8)  from 
the Hα line-core; middle-right panel:  Speckle deconvolved Hα line-core image; bottom-left panel: 
Crosses indicate the average flat-field profile, which was not correct yet for the transmission profile 
of the Hα pre-filter. The crosses also denote the scanned spectral positions. Bottom-right panel: 
blue shift across the field of view, induced by the collimated mounting of the etalons. 
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Fig.31: Still image of a time series of the first Hα spectra ever observed with the GREGOR Fabry-
Pérot Interferometer at the 1.5m GREGOR Solar Telescope. Top-left panel:  speckle reconstructed 
broadband Image of solar pores (656 nm); top-middle, top-right and middle-left panels: Speckle 
deconvolved Hα line-wing images at decreasing distance (spectral positions from p16 to p7)  from 
the Hα line-core; middle-right panel:  Speckle deconvolved Hα line-core image; bottom-left panel: 
Crosses indicate the average flat-field profile, which was not correct yet for the transmission profile 
of the Hα pre-filter. The crosses also denote the scanned spectral positions. Bottom-right panel: 
blue shift across the field of view, induced by the collimated mounting of the etalons. 
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3.4 Finalization of the Design for a new Laser/Photomultiplier Channel – 
October 2013 
As a final technical achievement in 2013, the design for a new Laser-Photomultiplier Channel with a 
Laser-Beam Expander for a improved Finesse adjustment of the etalons (improved parallelism of 
the etalon plates) has been finalized. The new Laser-beam deals now with a 50 mm pupil-image in 
the vicinity of the etalons, thus covering a larger area of the etalon surfaces. This will further 
improve the spectral resolution of the spectropolarimeter. 
 
 
Fig.32: The new Laser-Photomultiplier channel deals with a 50 mm pupil-image in the vicinity of 
the etalons (provided by a novel beam expander), thus allowing a more precise tuning of the 
etalon finesse by including a larger etalon surface area in the measurement.  
 
 
4. Summary and Outlook  
The presented technical innovations and achieved results are a milestone in the development, 
scientific verification, finalization and operation of the instrument and Europe’s largest Solar 
telescope, the 1.5m GREGOR Solar Telescope. The GREGOR Fabry-Pérot Interferometer is now in 
operation and is employed by the international scientific community.  
 
In spite of the AIP threatening behavior of my not having the permission to publish these technical 
achievements and observational results, I finally decided to no longer withhold these important 
achievements and scientific results from the scientific community. To recap, I received these 
threatening petitions after the institute unpredictably revoked the offer of a further bi-annual 
contract in the frame of SOLARNET on the last day of my former employment on 28 February 2014. 
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Furthermore, the institute withheld all my data and routines for several months, as it still withholds 
(as already mentioned before) most of my G-band-, Hα Lyot- and CaIIK Lyot-Filter MWIS context 
data from 7 and 8 October 2013. 
   
I will certainly continue with a detailed analysis of the available data sets and try also to succeed in 
the reduction of the first spectropolarimetric data observed in August 2013, despite still lacking the 
telescope model for a proper correction of the strongly time dependent instrumental telescope 
polarization induced by the alt-azimuthal mounting of the 1.5 GREGOR Solar Telescope.  
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